R684
Current Biology 28, R679-R694, June 18, 2018 proponents and critics [2] . The authors provide a comprehensive and up-todate description of exciting advances in transgenerational epigenetics -a fi eld that continues to be demystifi ed. For example, Waddington's experiments selecting for stress-induced phenotypes that led to his epigenetic framework are now thought to have been caused by insertions and deletions resulting from stress-induced transposon mobilizations [3] . This example emphasizes the importance of fi rst ruling out genetic explanations for transgenerational phenomena before jumping to conclusions about nongenetic inheritance.
Unfortunately, when it comes to observational evidence, the authors are all too ready to propose epigenetic explanations that do not bear scrutiny. For example, there is uncritical acceptance of conclusions from the famous Swedish Överkalix cohort of a century ago based on the supposed effects on health and longevity when previous generations were subjected to different boom-or-bust cycles. Even if the weak associations described for the rather arbitrary subdivisions of data are statistically valid, it is impossible to distinguish true epigenetic effects from confounding environmental variables. The authors recognize the distinction between nature and nurture in familial settings, as they acknowledge that the obesity of offspring of men exposed early in gestation to the Dutch Hunger Winter of 1944-1945 might have been infl uenced by the habits and resources of their overweight fathers. Such was the conclusion of the authors of the original study based on solid evidence and it was suffi cient to fully explain the data [4] , but Bonduriansky and Day favor an epigenetic explanation, despite the multiple, unknown steps required for such a mode of inheritance to be at all plausible.
By not delving into the details of molecular processes elucidated in controlled experimental studies, the authors inadvertently overstate the likelihood of epigenetic inheritance being responsible for transgenerational effects. For example, the poster child mechanism for transgenerational inheritance of a starvation response akin to the Swedish and Dutch examples is the transmission of small RNAs in the worm Caenorhabditis elegans, which triggers an evolved starvation response in offspring by targeting nutritional genes [5] . However, a crucial component of this pathway is the enzyme RNA-directed RNA polymerase, which amplifi es the transmitted RNAs in the worm, but is missing in vertebrates. This is not to say that abundant small RNAs in sperm cannot provoke an early developmental change in vertebrate embryos -an attractive prospectbut rather that, by not addressing the mechanistic distinctions, the authors overstate the likelihood that epigenetics is responsible. Without a plausible amplifi cation mechanism, the enormous post-zygotic dilution of small RNAs during development makes it an unlikely mediator of behavioral traits. It is unfortunate that the authors use specious examples of supposed transgenerational epigenetic persistence to warn readers of unfounded threats to the welfare of future generations by new technologies, such as gene editing to treat diseases and improve crops.
Despite my reservations about the authors' unlikely mechanistic interpretations and their doomsday speculations that lack a solid foundation, the many fascinating examples of non-genetic adaptations make the book thought-provoking and entertaining. I just hope that the concept of extended heredity will not become the next marketing gimmick. What turned you on to biology in the fi rst place? When I was at high school, I had never considered studying natural sciences. I majored in French, History, Music and, because it was compulsory, Maths and German. In the mid-1980s there were many political and ecological topics that absorbed my attention. I was also active in various music groups and had developed a certain interest in the Middle East. During a consultation at the student counselling offi ce at Heidelberg University, I was told that there weren't any jobs for people graduating in Middle Eastern studies.
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The counsellor told me that the only job for graduates of Middle Eastern studies was that of a librarian, but that many more librarians were needed in the life sciences libraries. This matched somehow with my interest in books and, funnily enough, this innocent comment from the counsellor turned me towards studying biology.
What happened next? I started studying biology in Heidelberg. Not having majored in natural sciences at high school, I was overburdened and felt that I was the worst biology student ever -and maybe I was. I somehow survived all of the exams after the fi rst two years but did not feel comfortable in what seemed to me to be a huge, anonymous university. It was time for a change and I became aware of a new European master's degree programme in biotechnology in Strasbourg. Enrolling there was one of the gamechanging decisions in my life. In this small biotechnology programme, everything was different from the big Heidelberg University: we were a small class of little more than 20 students from France, Germany and Switzerland. We were very close to the professors, teachers and other students, we were well mentored and we had a lot of freedom in planning our extracurricular activities. What's more, Strasbourg was (and still is) an important centre for molecular biology and, as an ESBS student, one felt intimately close to all this. I loved being taught in three different languages, which made learning about science a very intense experience for me. There, I graduated as one of the best students of my 'Promotion Werner Arber'.
What drew you to plant research?
In the 1990s, plant transformation had become possible and plant biotechnology was essentially 'invented'. In Strasbourg, we invited Ingo Potrykus, one of the scientists behind the Golden Rice Project, and Thomas Boller, a prominent plant biochemist from Basel, to give lectures. It became clear then that I would specialize in plant biotechnology and I decided to go for my master's thesis to ICI Seeds at Jealott's Hill (now Syngenta), close to London, UK. (When I later had the choice between leadership positions in the plant biotech industry and academia, I opted for academia because it offered more scientifi c freedom.)
May there have been other factors infl uencing your choice to work in plant biology? My decision to become a plant scientist was probably not random. As a teenager, I grew vegetables in my parents' garden, something none of my friends would do. Only now do I realize that this was special because one of our teenage sons suddenly developed a strong interest in plants: he cycles to the woods, collects young trees and pots them, he grows plants from the seeds he fi nds in the kitchen cabinets or in the vegetables and fruits we eat, and he always fi nds a good reason for me to take him to the garden centre. My interest in plants has seemingly segregated away from my interest in politics and foreign countries, which is the passion of our other son. analysis! Don't be afraid of asking for advice, comments and criticisms from your colleagues and supervisors. Be perseverant, but also don't be stubborn. Don't be afraid of changing your plans or strategy when things do not work out. Keep in mind that you are not the only one doing research and that your research needs to be competitive, interesting and modern.
What do you consider a crucial moment in a scientifi c career?
Certainly postdoctoral training! When choosing a postdoc laboratory, one is making a highly informed decision. During my career, my experience of working at important (plant) science hubs -the John Innes Centre, Yale and Tübingen University -has been incredibly valuable, not only because I saw fantastic science there, but also because I met dedicated people from all over the world. Having worked in such places increases the chances of being successful in science. Virtually all of my postdoc friends from Yale and my group-leader peers from Tübingen have become professors at universities and research centres around the world. Knowing them makes me well connected, which is a big advantage when seeking advice, looking for collaborations or going for a drink when away from home.
What do you enjoy most about your own science? In my lab, we use a number of complementary approaches ranging from biochemistry and cell biology to genetics. I still fi nd it amazing that altering a single base in a gene and thereby the biochemical properties of a single amino acid in a single protein can have the most dramatic effects on protein behaviour and development. I am very content when I am able to explain the molecular mechanistic basis of a change of plant growth and development.
Identifying molecular mechanisms is also the theme of the CRC924 research network, right? Yes! CRCs are one of several interesting funding schemes of the DFG, the German Research Foundation, to support networking activities. CRCs are funded to promote the local research infrastructure. Our CRC924 has turned into a highly collaborative research network that is trying to identify the molecular basis of plant growth traits related to yield. The topics range from reproduction and growth control to abiotic and biotic stress responses. It is our vision that the identifi cation of causal genes and mutations will help us to understand the genetic variation underlying (crop) plant growth that is being characterized in the hundreds of sequenced plant genomes. What big problems do you see in the current scientifi c world? There are many! I dislike the distortion that I observe among funding opportunities for young scientists. Some funding bodies award huge grants but state that they receive more outstanding applications than they can possibly fund. So, there is an element of luck in being selected. On the other side, the selected awardees then have too much of an advantage in the job market. I strongly support competitive science funding but would like to see that all candidates of the same career stage have equal opportunities.
Second, I would like to see a better harmonization of career tracks between countries. In Europe, education is more or less harmonized between different countries until the PhD stage, but then different countries have very different career tracks that one must enter at a specifi c level. This unfortunately restricts mobility between countries, a factor that is so desirable scientifi cally and politically, and puts unnecessary constraints on young scientists' careers.
Third, I perceive too many administrative restrictions that obstruct high-quality science. It has become almost impossible to employ an experienced scientist. Time windows foreseen for a PhD or postdoc project do not match the realities of the lab. Ever more experiments are needed to complete a publication, learning phases in biology are long, and plants grow slowly. Administration often constrains the most motivated and dedicated scientists, in many cases disregarding their scientifi c qualities.
If you had to choose a different fi eld of biology, what would it be? I have started becoming very interested in cognitive biology and psychology. I have a slight face blindness (prosopagnosia) and I am constantly wondering what other aspects of my visual perception are affected by this weakness. We all do have perception strengths and weaknesses, and I am struck by how little we know about them. Learning and teaching could be personalized if we understood our cognitive abilities better. I have many ideas for experiments in this area, but assume they all have already been done in one way or another. I am trying to view the relevant literature, but as a non-expert I have diffi culties separating the wheat from the chaff.
Would you consider any other career options, outside of science?
With the current political situation in the Middle East, I can only note that there would have been quite a few jobs for a specialist in Middle Eastern studies in the media or in politics. So, I may just as well have followed my original interests. I also love music, especially when performed live. I fi nd the possibilities of electronic music very appealing but guess that there is already too much good stuff out there. And I am also very happy with the career decisions I have made.
